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29. fficsro^ croocroteoosmo 
GOJDO. SSSOmO CKOOrUftD 
(nil.6)n^.ng)(iD.Sl., 0(feOa^-21 
oajejcujcfejosTORS), sjfflj SeMdsmooon c&smcaoocflffllQQnrajmo QKOTO^O L<fl>ci2i6rT) 
a(oj Ldjtooo) {3t?)ar)Do ojcruanjojoaaJI, (urasjtoro) Aoejcn® md\m<^em!)i. O K J O U I ^ 
§(ij(ieo(/)ajjo gfl^oioeo) (2003^^30 tei^slaDooaxsnjoc/S orasjajro) StoeKmi, cataroi 
rannloog oJlej, moocrosxcro) (TOGnjceAfl^, o j g o o cfucoratinM oj^ijiiliyj. (ai^cao 
cn^njoaiocsj) arv)ail8c/a(4iwj6ro63Bgo6rD, iBtaru^fflratij) d9.jsj(0)(!Rl LnJlassajOCDOcSffllai) 
(5). (fl)(si)gja(!j)1 oi^ajaairotolmjGdJsnel ajjanlom gR^fLjomeuBc^ gsreocfloomjo, 
(TOoCTijceofflsnxTOncDjo, auoo<diMsm(!Jt!5)l(Djo, cnjOTxn ovossajfrolA aJl3^<9>a3 oilcft 
orolajlSoefflfiTBonoQQn anlcSoDj. gocnj o&jsooaj), gnJSS3ifl(!J)0<fio§j6)S (njsmoolej 
ojofflocoKnajgtojgg (3I5I<8JOOC8AIQ2IJO, (m j^OBSBjcojo fsraolojjo, aijfljiloa) a)og63T3(/3<eo 
.0)0(03 (ra(!no6aifl(m5)l(Dj a j (n j , cscftdjejo n j ^ a K n r o ^ a o ^ n j s c j t K M 
0(5)36301 (nlonriltajcTT) aiton)^ oJlaJsmlcrDM g ( r n orvo(r\5<fl6)o1aj fflcarv^o, 6303 
(nt^CUCOi (U(rO{3)30JO(Xin (0)1(3(TT)1o1<fi6)3(m3. InSlWail^ nlBi gOOo (21(an)i63B§36)S 
(Ulej Lc9>i2IO(5)1(3)210aQ)1 oejJSl. gDT) OrU£ilra)1 aJeJ nJ3(5)3(a)fflo 6)aJ03 IZl(Cn)i63Ba3o9S)3o, 
g(!^ry(TD63B(/3<fl03o, (8(Usn3lQQ)3g2 m>Gcoic&ismms)i(n (U»l6)ra)§1^j. Ajsltm gooo 
ni^t!im)^msi\ac^, (ui^cscnog (lilajemltmlGejdSffljgg L^joojoemo (rad9(0)1s)a|§(j(ino6)s 
(n)OCUO(06n)c9fflOOOOQ) gaJ{ISO(fl<!J)0(9«)C/3(eO nJO(0(Tll{Sffl^(0)(!) IB(Or0^63B(Jg(3a)3o (UnOJ 
cxjll(!^  cnlcm g(o3aj03lajl«96)3(Tn mjocnScfeol^, ffljej^ nidaDcn (Dsasnnlco) g(!^a | 
(TT)63B(!gco)3o {si^Lc/aoQilcjcaosns (ni£ilra)1(2)l6)ej(5ro)1^3. 
(21(3rU^63BS)g (TOL(/aaUQ3)0(32n SjfflAe&Oro^o 6)aJ(]g3(TD(0)3l21jeJo, AOO^OIOCSJ) 
(T)oc/ao gsn50«9S)3(tT)3. ( J A S J cu(a3(m(!J)1s)(i§ (snj(/)(5), (zi(!5ro^s3Bg36)s gD(niaa)3(ro 
(o l^ Qji(3)p(T\j6)fijS3orDj. (!J)fflnr)3aj1^ ia(3n)i{m!JJl6)cig G<)9)S3(iiraoc3)1o1(flao(ii3(rD 
(roatJDo, (3raaj6)(2) cru3<Milc96)3<n) (OOaJcradlanlsxsD (3T5)LaooQil^(5lce6)3(rDj. cnsmi 
fyi^3 (Tvjteiiil<)9«)3(rD(3)l6)ag gcsgcrao, d J l s l ^ OKsru^SJCsra), djlnjsrnooo <9j<p1(XJ)3orD(3)3 
ai(S(a(S(52)3, croo(roc9s>(a1<es)jam(5)j cucjracscjso, oaltsjlc&fflsm eft.G](uo<fl>gM, a j j a ^ o 
(U)1LCO1 (5)OaJ(ijr5)1(DS3(!» (r)1d(3ro)3<fl30a)O6m. (;Dlai)1(fl)Ol(efflo<T)3gg (OioaifTVo, SKsru^ 
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AejoiOcSjgloej 02100021003) OTOnJcntoLoroerno, taraLooiiuffiQaiofflSQaijsg ootexftoo^o 
6)aj!^t!53, craoloaoaail ojolteffljcfeQaijo aJi«5T!3)lQ3)Oc9fi)0(m1(a1c6ajce5(mjo S>!IJIC^]A, onJgl 
cflojgglejjo iLq]o (3)1096)1 (DlOteffljtSj (!5)js63r3l<33) (.rLiaj(3«5ro)1ce>c^ , </)jsma)1ejmo 
(!)6)C3tI5) aj1aJffl1t3)fflO02)1 finJOUilcSfflJODJ. CfflOOafflOCQ) aa1(!5)1(6jOl<66)(33 CiftSJAJSOflOT) 
(rujaiUloWoajjOD cruoKHio Ajocji jajocnjo, eoooon^so, g(3)ruof30Da)n3dSo, o^an l 
ruodiceojo Aoasmmoayicm]. 
afloSjorulo) ooKj iSrogloej oiejloo) djiLCTOOin^cSjjra) SKJjruienjcnun) worn 
63B(^ floj aroo(ru(9«)06m (/Doejcti jooejajiosn). rulslcflajom UKoroiSTOOg, 
(3ra(Sfijoa3c!JKJ)5)(TD aj^ratolopcflffll, (fen^6ms3BgO(9«)1, moa i l a j l ^ , oolfTOlc&ral^ cftej 
(UOcBjgM, (n)jcMi)(96)jaDa!)1(r)jgg (ruT)c&(D^i2jsn§. 
n^onoflsS (u1<&(rujo ©OK^sTOglQej orunlnni, a i g o o oj^OT^onjOTizosn). 
ffilceonjoojo oilofl nJlsjtaro) (8snJO§jcfijC/3 ffllnJoilsleSooaS aoLROo aJOiOoJOTaoaaiai 
(siosm. ararv^o cruoe(5lc66)0G(D0, o ^ a o GCDCBO c n s m j a j l ^ (ruj(Siifl(fl6)OGa)o eajsns 
(TUoaJlu)3a)SiJBo3 oilogaiosm. atsro^o (3)6rDja|l:yj orvijoSiinteojaiooS emsrel ^ 
(315)0101^0 (aa)(|;^1ao<96)1 ©(JajOo3 (^ailu)ra)(!)(OTa)1ejjgs 6)n4)Ofi3 S)nj^&(ji OJIOJ 
sml tn iM LoJiJoraasnnlejjsni. snJOglcoTKlaS Ocfljosnsjo, (^oqj§ cnoojoSjoSoAOsrisjo, 
orncSffllij fi)aJ§1o9>(^, g o D j ( i i poJA iaoo l 2(iJG(3a)oo)1(fl6)j(mj, (ro(S(siaoco9iOo3 rJIsI 
a j l ^ (S(3)(3aileJS)(jj§1(fl)gjo (SAOojco^gni i^o(jj^1cea aJ0g1c35(^ oAOsnsjgg Onjgl 
A g j o g(iJ(S(B)oa)njt!5)1eijsnl. 
IZKOro^ (TUo(rUt9S)fflSrD(l5>3)1CT>JO)AJ(n) CnlOOIOil (rOOCB9i(3)1o9j OJlO^oSjOa, 
ajpajoruo(m1cft)Os1(n}r30(n(3Kj)M ail<a)(ro1<96)j(n)(5)l6)ag, LnJoiDalofc nGJ§63Bg1ej06rn 
(DOo gcrn . (n)o(Tu<&06m(!jro)1(Dj aij(T)jjgg cormssims), ojooiodjcul C9JJOC96)0(DJO 
goD cn)0(g8a)(3)1(ft oJlB^cfljc^ 6)(9)0fin3 (ruoa)iC!io<ftjo. a i jgg aiogi1(X)) aKoru^ aooCTDo, 
af)1(33)L(ran(!5) (3raai3)a)1<M:)OJO(iDjnJl(!53 (n)jcMilfl96)jda>, orojoaiMiaoooialAC^ 6)<ft.osn3j 
aJJSOo9«)J<9j, (UO(i5)(9. 210go QAOSTSJgg OraStDJCDOalcSjOSIDo (ZlJ(meJOQa)(U(X))OSm 
alJ(i3)J(!J)0CS)l1 aJlc6)(ro1njl6)^SJ(!!K!)1(!)1<fl6)J(TD aJlOJ OrOOCffij(a)1(e> nil3ic9j03. 
(^^(OraitoOcflOl (2JOla^SJ(!5K5), ai(arOio9S)nllSm6IJBgM CDIODJO (2H,(T3)aiJal 
(S(32)Oa)1^ O J i S J A g J o 6)(!5)0eJl(2)Jo, GfU^0fJSJ(3RS)1(eal§](TD I20o(n)o gnJCJCQlO 
0 ) 1 ^ gsnsocflajrm, d jp loo) 2(33aj(mfi3i3o8, oJlaJsmlcunnsS, O J ^ i2i(3ru^G(3ra)o96)oo5 
LaJlCD)©iraaiOaQil <&!Pl6T3t3)1ra1(6«)J(TDJ. OQlJGOOoJiCTS (lJlnJSlT>1(S3)1(!53, ^(JoJOOS gD(3t3)Oo 
aJJ(5)1(J)) g{08fyaD63T3g26)S (inaJ6IT)(Do nJaJ l2(ar0iG(3ro)cfl6)0(^ 0)60)^210(33)1 aj(3(lDl 
^1o1c96)jnT)j. ^fiS) sooJlcfflM, g(Dlcn)jo ai(3ai)1(6«)j(iiocno6n5 orootu^ra). oilejcftj 
OSrorm OiiJOlca) ffiOrUiSSBgJo | Q T ) g(!^aJ(TD lTn(32ffi06m(!5t3)1(DOQQ)1 gtiJ(J(J3)0O)1c96)0o. 
6nj(388(5, (i9)02!aiJ0(j<fl6)a, c^seig, QijanejotiJiriJ (saj3fflaJS](3ro)1(33) (B(OT\)iaioo(n)(3t3)M 
oolcmosrn gsrsoteojornoj). 
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OOJggo, § n j , (UraorDKo, aiJ§Q2)J6)S OOJgg, 5)ra)OSnej<fe§6I3t3) OaJOto 6)iiJ2m1o3, 
6T!5>6rBl6)Cl^  fflOoOUo S)aJI2IZll6)(l^ (TOJOajOTCOJCrn nDS)C]^a3orojc9ia3, ^ O J CaJ^O) 
(UgOO Q(T)(3fL|1^ a a j QQ)t.(T3)C!!ra»M (gt3(i)S)^SJo9S)jaDJ. ^ t m (WIAOGCD^OTO) rJOgp 
AgOiflffll rat^jOil (feStOtrol §OajJ6neOc9Ql5)OQ)SJo9«)J(TDJ. (t!)5TDJaj1^GC/3rti)o, gDT3 oJOgl 
cft>6)g, aJOSJStiJOOej (Dl§(3ra>M l a j O l ^ , <ft>QQ)OJ(SrLl06)ej (H)(.oroffiJaJ(SCQ)Oa)l^l aJlffll 
ffl^sjcsajoDj. g«5)1m cojsrs crfloo OcftiOSjornxBODrddo, orajmaa^iajgg (m^jAitinl 
OJaloa) 6)<6>0ffl!!UJcfegJ6)S, (3r5)t&i(3)l(XJ)lGJJfflffl06)o9ffl(32)06rn, ^ O J ailnJ6rDl<3ai1S)ej(!5t3)J 
(TD(5). (TOOO^SJGSTO) (2(310)^0, 6)oa>0!PJriJJo, 2aJOjaJc6)gJo IZigjo Qui^mi, CDOoOTO 
rorolmj croMOo gasSajtmsaBoS gsreooSffljoDj. gOcSjgM cDlo^ c o i o i l ^ locjroao 
gt!^aJ(n)63BC/5 aJl(S3Cra6313gM LnJl(3Q)e9ifflffl06rn. 
fflorD^ojjo groSojcmsrogjo, cft>0(36nj6n36)6)ni) aoAfflacrucauo OOODLS 
SGOoo O D I O ^ orusmjlcfeglcejo, fflaJilt&glGejo, slaDjt&glaejo cr f lo^ j orojiSiifl 
<9«)jc9>s)(nKn)(3>, flfflj (Djroo) crooOceAism (.aJL<&1(s»cs})06rn. ^smsicn ct\)i<m\s6)icm 
ia(5n>^63i3a3 o j goo o9>jsj«5)(33 ralojcruo orojOtSAflcmfflocHnolteojcmj. cooiilscsxnuaS 
g(y(SQQ)3(/)1^, (gtasTDj (naaldairasmo ODScsrojcft, aJ0(j)j6)6)O(To OaJ^jcfe n^crnl 
Ol(3)l(eja3c96)Jo, OJgS)© LnJOCUOCn^ajenS. S)6)l2e(.c9j0 GOJOJ gnJGCJDOCfil^Jo, SKSTO^ 
G613yOfl9S)J<ft)gO<fl6)l, (3TaQQ)c«)J<fliQ3)0CQiloj(TDJ (SaXDOtUTO) OaJOffiOTflOJODro). <feJO 
gj2i(3)l ffliiJt^jaD gK^ojcmssBgjos, oragoijo ajejjfL|jmjo angjtft^OTiloajo, o jo io i j 
fflffloooso ajg6)ocn)ail<a30 aooloftiiPlsraRnj. sBgoiiceffl (Baj(3«5)lffl1jy, a o a i l a j l ^ , nJ0<fl6) 
gjtfljglejOcfiolcQ) a(SR5roj|0(38a|m)63Bo3, <fljjsjro)ra3 aJlej coDsjoDanjOcSjOsni tft jsj 
f5>fi^ ffioro^ (TOo(iro<66)fflsm(/Doej<9>a3 ^ro S]0^(Q(m\GBi<aQ OJODJ Aiplsroiroj, 
BKSrarupa^aJCmeaBgJOS aJOcSQloCO OlOTlOOilejJo, (njtmcn nJ30(3ci!lD6313gJo, [aJLceil 
cn)<9>gjo, ainDj(ft.!plsT!n3)lra1(eoj(rDj. mcfsruj^ooSnjomemjgjas, dJOcsalooi olcnloffiM 
oictD caogo ffltoro^orooorocSfixasm aj^aj(n)oa^a.a3i9ffl ojlcacra tejcamogcsririM, ailoa. 
m5)(!3)(!)O83^ 6313gJCDC)0Q51 ffl(3nxali690(DJgg, ffl6)a)raj|(UJo a0c9(!3)l0Q)Jo LnJ30af)o aoJ^JCTDJ. 
2ia5ruj^ <66)fiii6m63T3gjo Onjorslmjo, ajgoajjo, aomjo, iJ le j ao j a jAg jo 
(5aj(8(m3) te^jipnuM ai]m\, oooglonJoslOc&osrBjgg (gr^ jOJOsmo Ocftosjrato), ma 139 
(OTOfljnnlejjgg cajiJlQajo, crujooj CBSSSBICD) oooglacijosl Ga^(i(tmls^som\<S), 
goratsxao ffltsruj) oJleajsroc^, oilAoruIra) aosi^sm^cA n^gcujo mMceaoajsjonn 
0(!)J{33ajm)12)OQQ)1(flQ!Plsrat!J)1(Dlt96)J(TT)J. OOOCUOOSTD fflOflSro^Ot^ajODSiJBOg, ^CO) 
lugoraoajuilc&o anaT)lejo<96)l<flS)!Plst!jirolffl1ces)jonf)j. ^asmsicn CDRJTOJ^  njlnjsmloajffls 
ojajirDDtsj) anocm ao^jlcSjiPlststinj. 
sm. gDTD 01(3)1, gaJ(B(i!)0(/)1(6fi)j(S(njoa3, Ajsjcroo^ (Digff l jgg, aa1(5)1(flj(D6n) <mn 
(fegjo (sajerslmrajoDj. ^(OTIODJ oJcalaDooaooQil, SJCTDM AjsjtJnn^ raloacffiM 
(nloDjga c/a1a5)<fi«og gnjcoojocni^jgg taltml nf lejoJIajsni. Spiral ojajcstmleijgg 
(9j6n3(SajtH)d fflSlllfl^gjAgJo, gT3 Lal|.<&lCQ)o90 2aJ(SQa)0C0lce6)jnDJ. aJlej^JOceiO 
sn§l(a1<aojom snjnsSgji&gM A J S I , oDltolcaiOl^ (TOOAglcejceoj cftsratmlnJll, 
mraru f^flajTO) EoojlajldSffljaDj. 
(i3)6tDjryi^ cejOnOnJoglcfljgjffls goscodcoS Oi^osTD, ihcsro^^simdi OaJomlaS, 
<e>smou na)<mT'^^®), ajocm 6)(iJ§1cft.gl(o3 O D I O ^ , oajomgjiaanlceojcaisnsl 
oroocjoorasnotsDOQQil ffloaJlajlojjsjteajoDcm. snoGcn (.oJOKSsMiliflojon, oalanlcfea) 
5rDl<&2j6)s (3t5)njl{3soaio, (aoailajlceoraS (."JLtejloooo), AJSJOSX?^ ejr>GJjajO(96)l 
conijsnl. (,30(U(& fflomtsKoojo, 6Uffl &o(3sajsn36)6)cu) flo<£bffl6)(n)aujo ^tUGtmo 
cn l ^ j gg cnjcino) oruo(B6Bj(D)lcejOJl3jy (graajejoenJlosejGcmoaS, oiaaJlrLJlceaoS, cugara 
OaJS)§am (T)Sc96)J<Tnj. acaOJIr i j l^ SoCOlOffiOOOn nJOm SiaJCsSCTi geJoJOnDSUSC^ 
-20''C, (3ra(3)M «5)0!P8(ffio gTDrfldaioajjgg (3T30<fljgM (TojdSAflCteasnsanosm. 
-30''C, (moffliP aJiSjgg aijol<ft,gM, (TU]<aiiil<e«)j(9)(!3)06)6TDS3ls33, fi^OTOsns s o j 
aj(3raf(s<3ra)ogo <&oejo, atoro^o tftoo^aooa) (SAsl^oonn, (Tuj<0ail(flfi)oajjcn)as>o 
srn. fflogooj (roo(roc96)afflnDo1(!5)lQa)06m, t6jnSkisms3BgO(B)1 ajolf f l^sjnjro m(on)_^  
6gi3S)g, s1(Dle js^ (rojc9iad1(fi6)j(TT)(w. s lan le jS i j j crujcfeiil<fl6)(o3 oltinl n^no (.njajo 
offloooil ce>«n6t!jra)l(!)1<96)j(Tnj. ailojlu)ra)ot!5ra)lajgg s l om jc&gM flKoro^esBog 
crilocD)(9Qj<d., ojocmjfflo^jtej, aJjso<96)1 (masiDj (ncralc&fflSTDo (DS(3ra)jc&, n4)cm1 
(ijplQQ) (roo(B89i(!5)1ift. ajl3i<fligjffls, (3i5)ail(SsofiJo EOTO^ aroooroo96)06m (soajej 
(32)M (yj(5)j g6m(i(^]6rBO(flfi)l oroocuorosm slomjoSjC^cSfflj njc&rao, ojejfinacorol 
e j j gg ojipsTOjono 20(flja3, g o o j j g g (jjo(j)j1c9ffl ©njglc&c^, ojta&ijizflcrncHJo slcrnj 
<a>(ji, 6)ai6)§orD ( u e i l ^ j (mjOcflfflofujOD s1onDj(ft.a3 (mjsssBl, (nloajai l nio<Mod) 
nJOL(!5)63BC/3, gaDJSn l . QJiPSSBJOrr) (TOejJ2il(DlQQ)o-(SnJ0g1(3ro)1a3 ( y Q ^ J A g J o lagjo, 
ajjsjflceioeni, orasmjcnooao (Dscaroocnjo, (3)6mjajlo9fflO(njofflOfflo96)OQ)jgg gnj<ft 
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ffloru^o g(ijl§j6mt96)jaD (o1ti5)1(6jg1ejjo, ^ c r n AOOiaocon i2Dg63B(/3 ojcmj 
<fl3(plOTTa)j. c/)jsm cnlGJdjooo eft>j§j<ft>6)QQ)nDra)06m, gtmloog (.fiicuocneJcSiaiio. sSiS] 
Qioomr) ffl(3ro_^o sxmostsvsmsisQiSi, rarasmjceogM cnlcrDjo, oJjrijeJloScDlaDjo 
(n)o(a<Mil(fiS)j(n)(!5)la)jgg aoaxiniao^cmesadi, gaKScmocDloSffljcflj, cncmoao)! g s m 
cMjojaoojgg OIODI 6){3)fflOffr!5ro)sjcefi)jo93, gsmsroloa) 2iran)^63T3(;3, SO(/)1(D)0CD)JO, 
sn i l ^ , gsTDcSffl fflfljruiOTTOloo^ (/)j6n)ar)1ejaiofflo oa^fflnjsjcisTOOoS O9)!P1(3Q)JO. CS2)L(TI3) 
Qijaj(B(32)ocnl^ g6rD<96)«^, nJjOTnQQJoJOeflolocn aj<ro«5)j<e6)a3 gnJC(XJ)oa)l<e6)(!^ a^ord 
oicmjo, a)j6n>or)lejaj0(0o goacScDrojoiooS (n)nO0CQ)l<i9Ojcroj. gTOnwaiodi (maojlcfeo 
<&jsos)ra), aasro^o gsmeSffljaDOTnoojgs offlLoroerogjo, ggorn mlriJSTTncQnejjsnl. 
gDiD a)1{!5)1 gnJ(j(H)0(/)1ces)jC(Tii3a3, ojgoffl gtm^cm a)j6TD cnlejajooajgg g(o3(ij 
OD6TO03 ejg^lBOc&JODJ. 
gooj jo snjejojjo (n)J03jfflffl06)o96) (DCSSAI, ^ ( ^ s c a j g g ojoJOToflejOceol 
ffljej^ajtiducn (nsrarolcsj) (nj«s)(D graSajoDsarjgjffls, or^iryil^eoajo afBrv^ orooonSoes) 
a s m aj^ajorooooxmolof) aijanjaooDsiBaS cna^c&l grotmoo arooaucSotalAj 
CDmzijffls fflfsru^ oJlgoj63B(/3 cejoAajCcnjogrorailceieflo (.aJoajc/alcBajoD Aoejo 
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